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DETAILED ACTION 

Claim Objections 

1 . Claims 1-20 are objected to because of the following informalities: 

-In claim 1 , line 2, the phrase " a subcarrier" should be changed to - an 
unmodulated optical subcarrier-. Appropriate correction is required. 

-In claim 1, line 7, the phrase "inphase and quadrature components" should be 
changed to - inphase and quadrature phase components-. Appropriate correction is 
required. 

-In claim 1 1 , lines 2 and 3, the phrase " a subcarrier" should be changed to - an 
unmodulated optical subcarrier-. Appropriate correction is required. 

-In claim 14, line 6, the phrase " electro-optical modulators" should be changed to 
- electro-optical phase shifters-. Appropriate correction is required. 

-In claim 18, line 3, the phrase 11 an optical carrier" should be changed to - an 
optical subcarrier with an unmodulaled optical subcarrier-. Appropriate correction is 
required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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3. Claims 1-20 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

-In claim 1 , the phrase "a coherent optical carrier having a subcarrier" is 
undefined. How the subcarrier is generated. 

-In claim 11, the phrase "an optical carrier with a subcarrier" is undefined. How 
the subcarrier is generated. 

-In claim 18, the phrase "a modulated subcarrier" is undefined. How the 
subcarrier is generated. 

-Claim 18 recites the limitation "the subcarrier" in line 12. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpiatentable over Cho 
et al (Pub. No.: US 2003/0058504). 
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Regarding claims 1,11 and 18, referring to Figure 1 1 , Cho et al teaches a 
method for transmitting digital data, comprising: 

splitting (i.e., optical splitter 29, Fig. 1 1) a coherent optical carrier (i.e., light 
source 27, Fig. 11) having a subcarrier into mutually coherent optical carriers (i.e., 
pages 9 and 10, paragraphs [0126]-[0132]) ; 

producing (i.e., optical phase modulators 31 , Fig. 11) sequences of phase 
shifts in each of the mutually coherent optical carriers (i.e., pages 9 and 10, paragraphs 
[0126]-[0132]); 

interfering (i.e., combiner 33, Fig. 11) the mutually coherent optical carriers to 
produce an output optical carrier whose subcarrier has modulated inphase and 
quadrature components with a corresponding sequence of pairs of values (i.e., pages 9 
and 10, paragraphs [0126]-[0132]); and 

wherein the pairs of values of the modulated inphase and quadrature phase 
components produced by the interfering correspond to coordinate pairs for the signal 
points of one of the 4-PSK 2D constellation, the 16-QAM 2D constellation, and the 16- 
PSK 2D constellation (i.e., pages 9 and 10, paragraphs [0126]-[0132] and page 8, 
paragraph [0107]). 

Regarding claims 2, 12 and 13, Cho et al further teaches the pairs of values 
produced by the interfering correspond to the signal points to about 5% or better (i.e., 
Fig. 11, pages 9 and 10, paragraphs [0126]-[0132] and page 8, paragraph [0107]). 

Regarding claims 3, 4 and 20, Cho et al further teaches the signal points 
represent the 4-PSK 2D constellation or represent one of the 16-QAM constellation 
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and the 16-PSK constellation (i.e., Fig. 11, pages 9 and 10, paragraphs [0126]-[0132] 
and page 8, paragraph [0107]). 

Regarding claims 5 and 16, Choetal further teaches the splitting forms four 
mutually coherent optical carriers and the producing makes sequences of phase shifts 
on the four mutually coherent optical carriers (i.e., Fig. 1 1 , pages 9 and 10, paragraphs 
[0126]-[0132] and page 8, paragraph [0107]). 

Regarding claims 6, 15 and 19, Cho et al teaches further comprising producing a 
time delay (i.e., optical delay 39, 39',..., Fig. 11) of the subcarrier of each mutually 
coherent optical carrier between performing the steps of splitting and interfering, 
magnitudes of differences between the time delays for different ones of the mutually 
coherent optical carriers differing from an integer number of subcarfier periods by at 
least 0.1 times the subcarrier's period. 

Regarding claim 7, Cho et al further teaches the producing further 
comprises: passing each mutually coherent optical carrier through a separate 
electro-optical phase shifter (i.e. optical phase modulators 31 , Fig. 1 1 ) while supplying 
a sequence of control voltages to the electro-optical phase shifters to produce the 
sequence of modulations thereon (i.e., Fig. 11, pages 9 and 10, paragraphs [0126]- 
[0132] and page 8, paragraph [0107]). 

Regarding claims 8-10 and 14, Cho et al teaches further comprising: 

splitting (i.e., splitter 29, Fig. 1 1) the coherent optical carrier into four mutually 
coherent second optical carriers; 
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producing (i.e. phase modulators 31 , Fig. 11) second sequences of second 
phase shifts on each of the mutually coherent second optical carriers; and 

then, interfering (i.e., combiner 33, Fig. 1) the mutually coherent second 
optical carriers to produce a subcarrier having a second sequence of pairs of 
modulated inphase and quadrature components; and 

wherein the pairs of values of the modulated inphase and quadrature phase 
components of the second sequence correspond to coordinate pairs for the signal 
points of one of the 4-PSK 2D constellation, the offset 4-PSK 2D constellation, and the 
trapezoid 2D constellation (i.e., Fig. 11, pages 9 and 10, paragraphs [0126H0132] and 
page 8, paragraph [0107]). 

Regarding claim 17, Cho et al teaches the controller is configured to receive 
digital data and to cause the modulation of inphase and quadrature phase components 
. of the subcarrier with two or more bits of digital data per symbol interval (i.e., Fig. 1 1 , 
pages 9 and 10, paragraphs [0126]-[0132] and page 8, paragraph [0107]). 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hanh Phan whose telephone number is (571)272-3035. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan, can be reached on (571)272-3022. The fax phone number for 
the organization where this application or proceeding is assigned is (571)273-8300. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703)305- 
4700. 



HANHPHAN 
PRIMARY EXAMINER 



